4W 

LATENT specification" 




Application Date: Nov. 6, If 29, Mo. 38,694 j'i 
Complete Accepted: Oct 80, 1930, 
GOMPLETE SPECIFICATiaiSr. 



29, 



337,305 



Improvemeats in connection witb Bmsx Feed Eum|M5. 



, €r. & T. Weui, Limited, of Holm 
Foundry, Cathcart, Glasgow, a Britisli 
Company, and Ghai{les Russell Laxg. 
a Director of the said Company, of the 
5 same address, a British Snbjecit, do here- 
by declare the nature of this invention 
and in what manner the same is to be 
performed, to be particularly described 
and ascertained in and by the followinf? 
10 statement : — 

The jpresent invention relates to the 
supply of feed water to boilers. 

The requirements of a boiler as regards 
feed water are in general variable ; and 
d5 it is necessary for the feed pump to be 
able to supply at a variable rate. Hore- 
over it is generally desirable that the 
feed be controlled automatically accord- 
ing to the boiler water level or steaming 
20 rate. Methods of varying the ontpnt of 
the feed pump a"utomatically in aceorcl- 
ance with its pressure of delivery are in 
use at present and are AveH lcnown. 

Xow it is often desirable to alter the 
25 autptxt of the feed pump without altera- 
tion of the speed at which it is driven. 
For example, in the case of a pump driven 
by an A.C electric motor, it may be de- 
sirable to have an arrangement whereby 
30 the pump output can foe varied while the 
motor runs at constant speed. 

The output ol a pump can be altered 
without altering the speed — i.e. the num- 
ber of cycles in a given time — ^by employ- 
35 iftg two or more plungers, pistons, or 
other positive displacers, and altering the 
relative movements of these displacers, 
their absolute movements remaining un- 
changed , 

40 For example the pump ma;^ !be formed 
with a body or holder containing fluid, 
an admission and a. discharge valve — or 
other means for controlling the flaw of 
the fluid into and out of the said body — 
and a pair of equal co-acting displacers 
which act within the said body to vary the 
net, Yolumetrie capacity or fluid content 
of the same. 

By altering the relatiye mavements of 

50 these co-acting displ^^cers, the oxitput af 
th© pump- oa^i be varied from the maxi- 
mum to, ?iero, or a|)praximately zero. 
Methods of altering the relative move- 



ments of such co-acting displacers, or 
their phase relationship, for this object 
are known. See for example the specifi- 
cations of Applications for Patents Kos. 
20,361 of 1929 (Serial No. 335,9^2) and 
32,806 of 192^ (Serial No. 336,810). It 
has also been proposed to have the shafts 
interconnected by differential gear- 
ing and to drive them Iby synchronous 
electric motors. 

The present invention consists in means 
f or varying the output of a pump on the 
lines above-mentioned and doing this auto- 
matically in accordance with its pressure 
of delivery in a manner which will be de- 
scribed in describing two convenient man- 
ners of carrying the invention into e:ffect. 
The accompanying drawings are provided 
to illustrate these manners and the in- 
vention generally. These drawings are 
diagrammatic. In footh cases the pumps 
are boiler feed pumps. 

In the construction as illustrated fdia- 
grammatically) in Figs. 1 and 2, the 
angular position of one of the shafts with 
respect to the other is altered by giv- 
ing a motion of partial rotation to the 
stator of a synchronous electric motor 
which drives one of the shafts, the other 
shaft being driven by a similar syn- 
chronous motor. 

In the construction as illustrated (dia- 
grammatically) in Mgs. 3 and 4, the 
ang-ular position of the one shaft with re- 
spect to the other is altered by movement 
of gear wheels through which one of the 
shafts is driven^ the two shafts being in- 
terconnected by gearing. 

Beferring to the cojistrnction illus- 
trated fdiagrammatically) in Figs, 1 and 
2 in Fig. 1^ the two shafts -are shown in 
phase, that is, with a phase difference or 
phase displacement of nil : in Fig. 2 they 
are shown with a phase difference of 180^. 

a., is the pump body or holder, h the 
admission valve, and g the discharge 
valve. d, e, are the two displacers : 
they are driven respectively by the shafts 
/, g by medns of tli,e cranks h. The 
s^iafts are driven respectively by the elec- 
tric motoxs rm, V" The stator of the * 
electric motor n can,^ in order to alter the l05 
phase relationship of the two shafts, fee 
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given a motion -of partial rotation by 
means of a small electric motor o carrying* 
a worm x whicli meslies witK the worm 
wKeel z whicli is coupled to the stator of 
the motor n. 

The supply of actuating electric current 
to the small electric motor o is controlled 
in accordance with the pressure of de- 
livery of the pump as follows. 

10 11 is a cylinder connected by the pipe 
12 to the water delivery pipe from the 
pump to the boiler on the pump side of 
the boiler regulator valve. In the cylinder 
is a piston 10 which is connected by the 

15 rod 13 to the lever 14 which carries an 
electric contact member 15 adapted to en- 
gage with the electric contacts 16, 17 and 
the electric contacts 18, 19. Whea in 
engagement with the contacts 16, 17^ it 

20 closes the electric circuit 20 whereby the 
motor 0 is caused to rotate in a certain 
direction. When in engagement with the 
contacts 18, 19, it closes the electric cir- 
cuit 21 whereby the motor o is caused to 

25 rotate in the opposite direction. 

According therefore to the pressure m 
the water delivery pipe hetween the pump 
and the boiler regailator valve, the motor 
o is rotating in one direction^ is at rest, 

30 or is rotating in the other direction. The 
apparatus may be so arranged that the one- 
direction rotation or the other-direction 
rotation of the motor are put in operation 
with a definite and small pressure difer- 

35 ence, say ten pounds per square inch. 

When the two shafts are in phase — as 
in Fig. I — ^the co-operative displacement 
of the two displacers is a maximum. 
When the phase difference of the two 

40 shafts is ISO^— as in Fig. 3— the co- 
operative displacement of the two dis- 
placers is approximately zero. (A slight 
variation' from zero may 'be obtained due 
to obliquity of driving or connecting 

45 rods), and the output of the pump is nil, 
or practically so. With any phase differ- 
ence between zero and 180° there is a 
corresponding pump output between 
nothing and the maximum. 

50 The displacers were referred to above 
as being equal co-acting By this is 
meant that they have an equal displace- 
ment effect. It will in general be desir- 
able to make them and work them exactly 

5>^> similarly; but precise similarity is not of 
course essential provided that their dis- 
placement effect is the same. 

The throw or movement of each dis- 
placer will Ibe obtained generally by a 
crank on its drivin^r shaft, (but it naight be 
by an eccentric or other mechanical de- 
vice generally equiTalent to a crank. 
The two shafts are shown in Fi^. 1 

= -and 2 in a ''position of opposition to 

65 each other. By ^ position of opposi- 



tion " is meant that the shafts are on 
opposite sides of the body or holder and 
such that they drive the displacers in co- 
incident or parallel lines but in opposite 
directions. ^ 70 

The two shafts may however if desired 
be arranged in alignment with each other 
or in any other way as may be con- 
venient or desirable. 

However the shafts are arranged, the 75 
expression phase difference " is of 
course used in this specification to refer 
to the relative positions or conditions of 
the two shafts as regards their action on 
the displacers ; that is, for example, the gQ 
shafts would be considered to be in phase 
if the inmost positions which they gave 
to the displacers occurred at the same 
instant. 

Under normal running conditions the 35 
two displacers will run with a phase 
difference which will vary in amount. 
Under full load conditions the displacers 
will be in phase, with a consequent maxi- 
mum pumping effect. Under no load ^ 
conditions the displacers will have a 
phase difference of " 180° and the pump 
discharge will be nil. 

When the boiler is working normally 
and then a sudden overload demand re- 95 
duces the water level, the boiler regulator 
valve opens (that is, it opens from a 
shut position, or increases its opening). 
The pressure on the admission or pump 
side of the valve is therefore reduced, and IQO 
this reduction in pressure actuates the 
piston 10 so as to make the necessary 
electrical contact as [before described and 
start the small electric motor o to run in 
the required direction.^ When the pres- jQg 
sure under the valve rises again to a cer- 
tain value, the motor regulator contact 
is broken and the motor stops. The 
phase relationship between the two shafts 
then remains in the position in which it 
is. 

Whenever there occurs a further fall in 
boiler water level or a rise in this level, 
the piston 10 is again actuated so as to 
start the motor o and make it run in the £jj^ 
one direction or the other as required, so 
altering the phase relationship of the two 
shafts. 

The phase relationship of the two 
shafts might if desired be varied by mov- 
ing the stator of both motors (m, in- 
stead of only one (7?,). 

Referring now to the construction 
shown in Figs. 3 and 4, in Fig. 3 the two 
shafts are shown in phase, that is, with a 125 
phase difference or phase displacement 
of nil: in Fig. 4 they are shown with a 
phase difference of 18(3°. 

a is the pump body or holder, h the 
admission valve, and c the discharge valve. 13<> 
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d, G are tlie two displacers : tliey are 
driven respectively by the shafts /, g iby 
lueans of the cranks h, k, m is a motor 
or power means (of any suitable nature) 
which drives the pump. It drives the 
shaft n which carries the gear wheel r. 
This gear wheel meshes with the gear wheel 
o on an intermediate shaft t which shaft 
also carries a gear wheel u w^hich mesies 
10 ^^'ith a gear wheel lo on the shaft g. The 
gear wheel r also meshes with a gear 
wheel 2 w^hich in tnrn meshes with a gear 
wheel 3 carried by an intermediate shaft 
4 which also carries .a gear wheel 5 which 
meshes with the gear wheel 6 on the shaft 

The intermediate shaft t is carried !by 
a frame or carrier v which is mounted to 
swivel about the axis of the shaft n. It 

20 is so swivelled by means of a small elec- 
tric motor o carrying a worm which 
drives a worm wheel jr, carried by the 
carrier v. It will be obvious that, by 
swivelling the intermediate sliaft t with 

25 ""ts gear wheels, the phase relationship of 
the shafts / and g will be altered. 

The supply of actuating electric current 
to the small electric motor o is controlled 
in accordance with the pressure of de- 

30 livery of the pump by means of the 
cylinder 11 and piston 10 as described 
with reference to Figs. 1 and 2. 

Except for the difference in the driving 
of the shafts / and. g and in the means 

35 employed for altering the:r phase rela- 
tionship, the remarks made with reference 
to the arrangement shown in Figs, 1 and 
2 apply in^ general to the arrangement 
shown in Figs. 3 and 4. 



Ilaving now particularly described and 
ascertained the nature of "our said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is — 

1. Varying the output of a pump auto- 
matically in accordance with its pressure 
of delivery, by altering the phase relation- 
ship of two shafts iby an electric motor 
which acts to alter the angular position of 
one of the shafts with respect to the other, kq 
characterised by the fact that the supply 

of electric energy to this motor is con- 
trolled^ substantially in the manner de- 
scribed, by a member affected by the pres- 
vsure of delivery of the pump. 55 

2. Varying the output of a pump auto- 
matically in accordance with its pressure 
of delivery as set forth m Claim I. 
further characterised by the fact that the 
said electric motor controls the angular 
position of the stator of an electric motor 
which drives one of the said shafts, sub- 
stantially as described. 

3. ^ Varying the output of a pump auto- 
matically in accordance with its pressure 65 
of delivery as set forth in Claim I. 
further characterised by the fact that the 
said electric motor controls the position 

of a gear wheel carrier which is arranged 
to swivel about the axis of one of the said 70 
shafts and so controls the angular position 
of this shaft with respect to the other, 
substantially as descrifbed. 

Bated the 2nd dav of November, 1929. 

Atlantic Chambers, 45, Hope Street, 
Glasgow, 
Chartered Patent Agent. 
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